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The  total  quantity  of  commercial  fertilizer  manufactured  and  dis- 
tributed to  the  different  States  is  a  matter  of  record,    l/    Data  covering 
this  distribution  in  terms  of  both  materials  and  plant  nutrients  contained 
therein  have  been  available  annually  since  1928.    Estimates  of  the  quantity 
manufactured  or  handled  by  producers  and  distributors  for  the  United  States 
as  a  whole  are  available  for  a  much  longer  period.  In  the  case  of  lime, 
estimates  of  use  on  farms,  by  States,  have  been  available  annually  since 
1929»    But  until  the  survey  covered  by  this  report  was  conducted  there  had 
been  no  effort  to  obtain,  by  objective  farm-sampling  methods,  estimates  of 
the  acreages  of  different  crops  fertilized,  quantities  of  plant  nutrients 
used,  and  the  distribution  of  this  use  among  crops  by  farmers.  2/ 

The  use  of  fertilizer,  in  terms  of  plant  nutrients,  has  increased 
to  about  2  3 A  times  the  quantities  used  during  the  prewar  period,  1935-39 
(fig.  1).    More  than  one-third  of  this  increase  occurred  in  the  Corn  Belt 
and  Lake  States,  so  that  region  now  accounts  for  about  one-fourth  of  the 
total  consumption  of  fertilizer  in  the  United  States.    During  the  prewar 
period  less  than  12  percent  of  the  fertilizer  was  used  in  these  States. 


1/   Agricultural  Statistics  from  data  developed  by  the  Bureau  of  Plant 
Industry,  Soils  and  Agricultural  Engineering. 

2/    Some  valuable  estimates  have  been  obtained  as  a  result  of  surveys 
of  fertilizer  practices  conducted  in  1928,  1938  and  igkk  by  the  National 
Fertilizer  Association,  Washington,  D.C.      The  Bureau  of  Agricultural 
Economics  develops  annual  estimates  of  the  use  of  fertilizer  on  cotton, 
based  on  information  furnished  by  regular  crop  reporters  in  cotton-producing 
States . 
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Increase  in  the  use  of  fertilizers  made  a  large  contribution  to 
the  rise  in  farm  production  achieved  during  and  following  World  War  II. 
Crop-fertilizer  price  relationships  have  been  such  as  to  encourage  the 
use  of  more  fertilizer,  in  terms  both  of  heavier  rates  per  acre  and  of 
spread  of  the  practice  to  include  more  acres. 

FERTILIZER  AND  FARM  PRODUCTION 

Farm  output  (production  for  human  consumption)  in  ±9hk  was  30 
percent  above  the  1935-39  average .    The  use  of  fertilizer  increased  87 
percent  during  the  same  period.    It  has  been  estimated  that  1^  percent 
of  the  increase  in  output  was  attributable  to  the  increase  in  the  use  of 
fertilizers.    Other  factors  that  contributed  materially  were  more  favor- 
able weather,  substitution  of  mechanical  power  for  horses  and  mules, 
improved  varieties  of  crops  (particularly  hybrid  corn) ,  and  a  substantial 
increase  in  livestock  production.    Part  of  the  increase  in  livestock 
production  reflects,  the  influence  of  increased  use  of  fertilizer  on  feed 
crops  and  pasture.    This  portion  of  the  increase  in  output  attributable  to 
fertilizers  is  not  included  in  the  lh  percent  indicated  above.    About  U5 
percent  of  the  increase  in  output  was  attributed  to  increased  crop  pro- 
duction per  acre  and  it  was  estimated  that  nearly  one-third  of  this  portion 
could  be  attributed  directly  to  the  additional  fertilizer  used  in  19^> 
compared  with  the  1935-39  average.  3/ 

By  19^9,  farm  output  had  risen  to  -ko  percent  above  prewar,  or  10 
additional  percentage  points  over  the  level  reached  in  19^.    During  the 
same  period,  fertilizer  consumption  rose  about  as  much  as  it  did  from  the 
prewar  period  to  19hk.    Further  reduction  in  numbers  of  work  stock  of  all 
ages  indicates  that  about  35  percent  of  the  10-point  rise  in  farm  output 
(I9U9  over  19^)  may  be  attributed  to  additional  substitution  of  mechanical 
power  for  horses  and  mules.    Livestock  production  in  19^9  was  substantially 
the  same  as  in  19^.    Apparently  weather  did  not  influence  particularly  the 
larger  farm  output  in  19^9  as  compared  with  l^kh.    If  the  contribution  per 
unit  of  fertilizer  is  assumed  to  be  the  same  for  the  2  years,  the  additional 
quantity  used  would  account  for  about  kO  percent  of  the  10-point  increase  in 
output.    This  would  leave  about  25  percent  of  the  increase  to  be  accounted 
for  by  better  varieties  and  other  improved  production  practices.  Probably 
allowance  should  be  made  for  the  fact  that  some  of  the  increase  in  fertilizer 
consumption  ha3  come  about  through  increases  in  rates  of  application  per 
acre.  But  much  of  the  expansion  has  been  on  additional  acres.  Furthermore, 
on  many  crops,  rates  applied  per  acre  in  19^,  and  even  now,  are  sufficiently 
low  so  that  substantial  increments  in  yield  are  obtained  with  each  additional 
unit  applied.    Therefore  it  seems  conservative  to  estimate  that  increased 
fertilizer  consumption,  increased  substitution  of  mechanical  power,  and 
further  adoption  of  other  improved  practices  probably  shared  about  equally 
in  the  increase  in  farm  output  that  has  occurred  since  I9M+. 


2j  "Farm  Production  in  War  and  Peace",  BAE  mimeographed  publieation 
F.M.  53,  December  1$&5. 
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The  relative  contribution  of  fertilizer  and  lime  in  bringing 
about  future  needed  increases  in  production  will  probably  be  greater 
than  it  has  been  in  the  past.    Experimental  evidence  indicates  jthat, 
with  a  few  exceptions,  much  greater  quantities  of  fertilizer  than  are 
now  being  used  would  generally  add  to  the  farmers'  net  returns,  at 
price  relationships  that  are  comparable  with  those  existing  at  present. 

Average  rates  of  application  for  most  crops  are  far  below  rates 
that  would  be  most  profitable.    For  example,  average  rates  of  about 
31,  lh,  and  9  pounds  of  N,  P2^5;  and  ^2°'  respectively,  were  applied  on 
cotton  in  the  Delta  region  in  19^7  •    Analysis  of  summarized  data  from 
experiments  conducted  on  short-leaf  pine  upland  soils  in  Mississippi 
indicates  that  at  1950  cotton  priceafertilizer  cost  relationships 
(after  allowance  for  the  costs  of  application  and  of  handling  the 
additional  yield),  rates  of  about  70,  1^0,  and  70  pounds,  of  these 
nutrients  in  the  order  named  above,  would  have  been  most  profitable,  k/ 
These  estimates  are  based  on  data  from  experiments  in  which  a  i(--8-^ 
fertilizer  was  applied.    It  is  possible  that  a  different  relationship 
in  the  rates  of  N,  1*2^5  >  an(^  ^2^  have  been  found  most  profitable 

if  the  three  nutrients  had  been  varied  in  independent  series,  each  with 
basic  rates  of  the  other  two  at  a  sufficiently  high  level  to  permit  full 
response  to  the  single  variable. 

It  is  of  course  true  that  if  all  farmers  adopted  the  most  profit- 
able practices  (including  fertilizer),  the  effect  on  production  would 
be  such  that  at  any  given  time  the  cost-price  structure  would  be  materially 
altered.  But  changes  in  farming  eventually  follow  adoption  of  practices 
that  result  in  a  more  rapid  increase  in  production  of  particular  crops 
than  is  offset  by  changes  in  demand.    The  comparison  between  current  rates 
of  application  of  fertilizer  and  those  that  would  be  most  profitable 
merely  indicates  the  opportunities  open  to  those  who  first  adopt  improved 
practices.    Progress  is  made  only  by  such  action,  and  the  adoption  of 
improved  practices  with  respect  to  fertilizer  must  be  accepted,  as  are 
improvements  in  crop  varieties,  in  mechanization,  and  in  other  practices 
that  result  in  increased  yields  per  acre. 


FARMS,  CROPLAND ,  AND  PASTURE,  RECEIVING  APPLICATIONS,  BY  REGIONS 

Estimates  developed  from  the  April  19^8  Enumerative  Survey  conducted 
by  the  Bureau  of  Agricultural  Economics  are  presented  here  on  a  regional 
basis.    The  grouping  of  States  by  regions  is  shown  in  figure  1. 

Number  and  Percentage  of  Farms  Using  Fertilizer 

Fertilizer  was  applied  to  cropland  on  about  56  percent  of  our  farms, 
or  on  3  l/3  million  farms,  and  lime  was  applied  to  cropland  on  about  1  million 
farms  in  19^-7  (table  1)  .    These  numbers  are  essentially  the  total  number  of 
farms  on  which  any  fertilizer  or  lime  was  used  as  only  in  rare  instances 
were  applications  indicated  on  pasture  alone. 


h/  Based  on  data  from  experiments  conducted  since  1925  as  reported 
in  Miss.  Agr.  Expt.  Sta.  Bui.  3^2,  April  19U0. 
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The  regional  variation  in  the  number  of  farms  using  fertilizer 
was  from  13  percent  in  the  Northern  Plains  to  89  percent  in  the  Southeast. 
In  the  Corn  Belt  and  Lake  States  more  than  half  of  the  farms  used  ferti- 
lizer and  nearly  one-third  of  them  applied  lime  on  cropland. 

Emphasis  has  been  given  in  recent  years  to  the  importance  of 
improving  permanent  pastures .    But  the  proportion  of  farms  using  fertilizer 
and  lime  on  pasture  remains  small.    Many  farmers  may  withold  applications 
because  pasture  is  not  a  direct  cash  crop.    Also  in  many  areas  pasturage 
of  natural  growth  is  adequate  for  the  livestock  on  the  farm  during  the 
spring  and  fall.    Application  of  fertilizer  would  increase  carrying 
capacity  mostly  at  a  time  when  it  is  not  needed.    Development  of  improved 
grasses  and  legumes  for  permanent  summer  pastures  and  the  use  of  other 
practices  such  as  rotation  grazing  '  would  make  for  profitable  use  of  more 
fertilizer  and  lime  on  pastures.    It  is  estimated  that  all  pasture  and 
grazing  land  now  furnishes  about  one-third  of  all  of  the  digestible 
nutrients  consumed  by  livestock.    Jp/  Probably  about  one-fourth  of  this 
io  from  plowable  permanent  pasture.    As  farmers  learn  to  make  more  econom- 
ical use  of  their  pastures,  marked  expansion  can  be  expected  in  the  use 
of  fertilizers  on  pasture  land. 

The  percentage  of  farms  making  applications  on  pasture  is  based 
on  the  estimated  total  number  of  farms  in  the  respective  regions,  includ- 
ing those  in  which  much  of  the  permanent  pasture  is  arid  grazing  land, 
or  woodland  on  which  grazing  occurs.    If  farms  were  excluded  on  which 
all  permanent  pasture  is  of  these  types  the  percentages  pertaining  to 
pasture  in  table  1  would  be  somewhat  higher . 


Land  in  Crops  and  Pasture  Receiving  Applications 

A  little  more  than  25  percent  of  all  land  in  crops  and  about  5  «3 
percent  of  the  pasture  received  applications  of  fertilizer  in  19*1-7 .  About 
3.6  percent  of  the  cropland  and  only  3-^  percent  of  the  pasture  received 
lime.      The  distribution  based  on  acreages  treated  by  regions  (table  2) 
generally  is  similar  to  that  based  on  the  proportion  of  farms  receiving 
applications .    There  are  some  exceptions .  Seventy-one  percent  of  the  farms 
in  the  Delta  region  used  fertilizer,  but  only  55.5  percent  of  the  cropland 
was  fertilized.    The  situation  in  the  Appalachian  region  is  similar. 
Aside  from  these  two  instances  the  regions  stand  in  the  same  order  in 
table  2  as  in  table  1. 

Pasture  acreages  referred  to  in  table  2  include  plowable,  non- 
wooded,  permanent  pasture,  but  exclude  dry-range  /razing  areas  in  the 
Plains,  Mountain,  and  Pacific  regions.    All  dry-range  grazing  land  is 
excluded  from  the  total  acreage  figures  used  in  estimating  the  percentage 
of  pasture  land  receiving  applications .    The  higher  percentages  of  pasture 
that  had  applications  in  the  Delta,  the  Southeast,  and  the  Appalachian 


5/    Consumption  of  Feed  by  Livestock,  U.S.D.A.  Cir.  836,  Dec.  19*1-9. 
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regions ,  may  be  a  result  of  recent  changes  in  farming  involving  additional 
livestock.    Recognition  of  the  feed-production  potential  when  improved 
pasture -management  practices  are  adopted  may  be  more  general  in  these 
regions,  particularly  on  farms  where  livestock  enterprises  have  been  added. 

Quantities  and  Rates  of  Application  Per  Acre  on  Land  in  Crops 

and  Pasture 

The  use  of  fertilizer  by  farmers  in  19^7  vas  more  than  double 
the  1935-39  average.    For  lime,  the  increase  was  nearly  fivefold.  Ninety- 
five  percent  of  the  fertilizer  and  l6  percent  of  the  lime  was  used  on 
cropland  (table  3) •    Farmers  in  all  regions  used  90  percent  or  more  of 
their  fertilizer  on  cropland,  but  two-fifths  or  more  of  the  lime  was 
applied  on  pasture  in  the  Appalachians,  the  Southeast,  the  Delta,  and  the 
Southern  Plains.  But  in  these  four  regions  combined  the  tonnage  of  lime 
used  accounted  for  only  about  19  percent  of  the  national  total.  Two- 
thirds  of  this  19  percent  was  used  in  the  Appalachian  region. 

Average  rates  of  fertilizer  applied  per  acre  on  cropland  exceeded 
h-OQ  pounds  in  the  Northeast,  Appalachian,  Southeast,  and  Pacific  regions. 
Except  for  the  Pacific  Coast  States,  these  regions  also  ranked  highest 
in  average  rates  per  acre  of  fertilizer  applied  on  pasture  (table  k) . 

Two  tons  or  more  of  lime  were  applied  per  acre  on  cropland  in  the 
Corn  Belt  and  Lake  States,  the  Southern  Plains  and  the  Northern  Plains. 
Except  for  the  Northeast,  Appalachian,  Southeastern,  and  Mountain  States, 
lower  rates  of  lime  were  applied  per  acre  on  pasture  than  on  cropland. 
(Data  in  the  survey  indicated  that  lime  was  applied  on  pasture  on  some 
farms  in  the  Mountain  region  but  no  data  were  given  as  to  the  quantities 
used.  Therefore  estimates  as  to  acreage  of  pasture  limed  and  quantities 
used  there  are  based  on  experience  indicated  in  the  Pacific  region) . 


Table  h.-  Estimated  rates  per  acre  of  fertilizer  and  of  lime  applied  on  crops 
and  on  pasture  in  the  United  States,  by  regions,  19^-7 


Region 
and 
U.S. 

\            Quantities  applied  per  acre 

treated 

On 

crops 

:  On 

pasture 

:  Fertilizer 

:  Lime 

:  Fertilizer  :  Lime 

:  Pounds 

Tons 

Pounds 

Tons 

Northeast 

:  1^99 

1.27 

:  396 

1.28 

Corn  Belt  and  Lake  States 

:  212 

2.3^ 

248 

2.23 

Appalachian 

^35 

l.k$ 

;  .  h62 

I.85 

Southeast 

:  koi 

1.54 

:  470 

1.7k 

Delta 

:  220 

1.91 

362 

1-25 

Southern  Plains 

:  206 

2.25 

170 

1.51 

Northern  Plains 

!  102 

2.00 

k6 

O.90 

Mountain  : 

219 

O.36 

255 

1.22 

Pacific  : 

kkl 

1.81  : 

228 

1.22 

United  States 

309 

1-99  : 

357 

1-73 
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USE  OF  FERTILIZER  ON  INDIVIDUAL  CROPS 
BY  REGIONS 

Estimates  were  developed  of  the  amount  of  fertilizer  used  on 
individual  crops,  by  regions.    Applications  of  lime  are  considered  only 
in  terms  of  the  general  cropping  system.    Therefore  cropland  and  pasture 
were  the  only  use  classifications  considered  in  the  survey  with  refer- 
ence to  lime . 

Quantities  of  Fertilizer  Applied 

Corn,  all  vegetables,  cotton,  wheat,  tobacco,  oats  and  barley, 
hay,  potatoes  and  sweetpotatoes,  pasture,  and  fruits  and  nuts  in  the 
order  named,  were  the  principal  crops  receiving  fertilizer  in  19^7 
(table  5)  •    These  crops  (including  pasture),  accounted  for  afcout  9k 
percent  of  all  fertilizer  used  on  farms .    A  little  less  than  2  percent 
of  all  fertilizer  was  accounted  for  by  nonfarm  use . 

The  relative  importance  of  different  crops  as  users  of  fertilizer 
is  shown  by  regions  in  table  6.    Nearly  2  l/2  times  as  much  fertilizer  was 
used  on  corn  as  on  all  vegetables,  its  nearest  competitor.    Farm  gardens 
were  included  among  the  many  vegetable  crops  receiving  fertilizer,,  More 
fertilizer  was  used  on  corn  than  on  any  other  single  crop  in  the  Corn  Belt 
and  Lake  States,  the  Appalachian  and  the  Southeastern  States.  Potatoes, 
vegetables,  and  corn,  accounted  for  nearly  three-fifths  of  all  fertilizer 
used  in  the  Northeast.    In  the  Corn  Belt  and  Lake  States,  wheat  accounted  : 
for  about  half  as  much  fertilizer  as  was  used  on  corn-    Oats  and  barley 
received  nearly  as  much  as  was  used  on  wheat . 

Corn  received  about  k.5  percent  more  fertilizer  than  tobacco  in 
the  Appalachian  region.    Even  in  the  Southeast,  corn  received  between  5 
and  6  percent  more  fertilizer  than  cotton.    There  vegetables  received 
more  than  half  as  much  as  was  used  on  cotton.    Corn  and  cotton  received 
about  equal  quantities  of  fertilizer  in  the  Southern  Plains,  but  vege- 
tables received  substantially  more  than  was  used  on  corn  and  cotton  com- 
bined.   Cotton  received  nearly  twice  as  much  fertilizer  as  corn  in  the 
Delta  States.    Nearly  three -fourths  of  all  fertilizer  in  the  Northern 
Plains  was  used  on  wheat  and  corn.    Use  in  the  Mountain  States  centers 
largely  around  sugar  beets,  hay,  vegetables,  and  potatoes.  About  68  percent 
of  the  fertilizer  used  on  farms  in  the  Pacific  region  was  applied  on  vege- 
tables and  fruits  and  nuts .    Here  a  substantial  percentage  of  all  ferti- 
lizer was  accounted  for  by  nonfarm  use. 

Table  7  shows  the  estimated  distribution  of  fertilizer  used  on 
each  crop,  by  regions.    For  example,  the  Corn  Belt  and  Lake  States  accounted 
for  more  than  one-third  of  all  fertilizer  used  on  corn.    But  the  Southeast 
and  the  Appalachian  States,  which  had  about  19  percent  of  the  acreage  of 
corn  (table  8),  accounted  for  nearly  half  the  fertilizer  used  on  that  crop. 
The  distribution  by  regions  of  the  fertilizer  used  on  cotton,  tobacco,  and 
peanuts,  naturally  follows  the  distribution  of  the  acreage  of  these  crops. 
Because  of  the  response  in  terms  of  both  yield  and  quality',  tobacco  receives 
liberal  applications  of  fertilizer  in  most  of  its  growing  areas. 
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Wheat  was  the  principal  crop  to  receive  fertilizer  in  the  Northern 
Plains  but  more  than  half  of  the  fertilizer  used  on  wheat  was  applied  in 
the  Corn  Belt  and  Lake  States.    There,  as  in  the  Northeast  and  Appalachian 
regions,  much  of  the  fertilizer  on  the  wheat  fields  benefits  succeeding 
crops  in  the  rotation.    The  use  of  fertilizer  on  wheat  in  the  Plains  is 
confined  mostly  to  the  eastern  higher  rainfall  areas. 

Extent  of  Applications 

Total  acreages  of  crops  by  regions  are  given  in  table  8  as  the 
basis  for  estimating  the  percentages  of  acreages  fertilized.  Certain 
crops  were  grouped  for  purposes  of  estimating  the  distribution  of  ferti- 
lizer.   6/     The  estimated  acreages  receiving  applications  of  fertilizer 
are  shown  in  table  9.    From  tables  8  and  9  are  then  computed  the  percent- 
ages of  the  acreages  fertilized  by  regions  (table  10)  and  the  percentage 
distribution  of  fertilized  acres  among  regions,  by  crops  (table  11). 

Three-fourths  of  the  acreage  of  potatoes  and  of  the  vegetables  and 
nearly  all  of  the  tobacco  received  applications .    About  three-fifths  of 
the  acreage  of  fruits  and  nuts  and  more  than  two-fifths  of  the  corn  and 
of  the  cotton  were  fertilized  (table  10) . 

A  relatively  high  percentage  of  nearly  all  crops  received  applica- 
tions in  the  Southeast,  where  a  total  of  about  8^  percent  of  all  land  in 
crops  was  fertilized.    Approximately  equal  percentages  (about  55  percent) 
of  the  land  in  crops  were  given  fertilizer  in  the  Appalachian  and  Delta 
regions,  but  a  much  higher  percentage  of  the  corn  in  the  Appalachian 
States.    In  the  Northeast,  where  two-fifths  of  the  land  in  crops  was  ferti- 
lized, about  96  percent  of  the  potatoes,  more  than  90  percent  of  the  vege- 
tables, and  more  than  80  percent  of  the  corn  had  applications.    High  per- 
centages of  the  vegetables,  fruits  and  nuts,  and  sugar  beets,  were  ferti- 
lized in  the  Mountain  and  Pacific  regions . 


6/    Crops  included  in  each  of  the  following  groups  are: 

"Other  close-growing  cash  crops"  -  rye,  rice,  buckwheat  and  flax. 

"Other  large  seeded  legumes"  -  soybean  for  beans,  cowpeas,  dry  field 
peas ,  dry  edible  beans  and  mungbeans . 

"All  vegetables"  -  21  truck  crops  (11  processing  and  19  for  fresh 
market),  and  an  estimate  of  the  acreage  of  farm  gardens  based  on 
value  data  reported  in  the  I9U5  census . 

"Other  crops"  -  sorghums  for  grain, . forage,  sirup  and  silage, 
mint,  popcorn,  broomcorn,  hemp,  hops,  and  an  estimate  of  the 
acreage  in  nurseries,  horticultural  specialties,  bulbs,  flowers, 
etc . 
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More  than  one-third  of  the  fertilized  acreage  of  land  in  crops 
and  one-sixth  of  the  fertilized  pasture  was  estimated  to  be  in  the  Corn 
Belt  and  Lake  States.    Nearly  half  of  the  fertilized  acreage  of  corn, 
more  than  half  of  the  wheat.,  nearly  three-fifths  of  the  oats  and  barley, 
and  about  one-fifth  of  the  vegetables  fertilized  were  estimated  to  be 
in  that  region.    About  one-fifth  of  the  fertilized  acreage  of  land  in 
crops  was  in  the  Southeast,  lh  percent  in  the  Appalachian,  and  8.3  per- 
cent in  the  Northeast.    These  and  other  details  regarding  the  percentage 
distribution  of  fertilized  acres  among  regions  by  crops,  are  shown  in 
table  11 

Rates  of  Application  Per  Acre 

Highest  U.  S.  average  rates  per  acre  were  applied  on  tobacco, 
potatoes  and  sweetpotatoes,  vegetables,  fruits  and  nuts,  pasture,  cotton 
and  hay,  in  the  order  named.    The  order  of  different  crops  with  respect 
to  rates  of  application  per  acre  varies  among  regions  i    Potatoes  received 
higher  rates  per  acre  than  any  other  crop  in  the  Northeast,  Corn  Belt  and 
Lake  States,  Appalachian,  Delta,  Southern  Plains,  Mountain,  and  Pacific 
regions.    Corn,  which  received  far  more  in  total  than  any  other  crop  had  its 
highest  rates  of  application  per  acre  in  the  Northeast,  Appalachian,  and 
Southeast  regions.    An  average  of  168  pounds  of  fertilizer  was  applied  on 
corn  in  the  Corn  Belt  and  Lake  States  (table  12).    These  rates  are  for 
pounds  of  material  used  on  the  acreages  receiving  applications.  Quantities 
and  rates  per  acre  of  plant  nutrients  applied  on  different  crops,  by 
regions,  are  given  in  the  following  section, 


PLANT  NUTRIENTS  IN  FERTILIZERS  BY  REGIONS  AND  CROPS 

Tables  5,  6,  and  7  present  respectively  by  regions  and  crops: 
(1)  the  estimated  quantity  of  fertilizer  materials  applied,   (2)  the 
percentage  distribution  of  these  materials  among, crops,  by  regions,  and 
(3)  their  percentage  distribution  among  regions,  by  crops.    The  counter- 
parts of  these  tables  in  terms  of  plant  nutrients    Nitrogen  (N); 
Phosphoric  acid  (P20e);  and  Potash  (ft  0) ,  are  shown  in  tables  13,  Ik,  and 
15.    These  tables  are  self-explanatory. 

The  estimated  average  rates  of  application  of  fertilizer  materials 
by  regions  and  crops  is  shown  in  table  12.    Rates  of  materials  do  not 
reflect  adequately  the  application  of  effective  plant  nutrients  because 
of  the  differences  in  grades  used.    Therefore  estimates  of  the  quantities 
of  plant  nutrients  applied  on  the  different  crops  by  regions  are  given  in 
tables  16  and  17.    Table  16  shows  the  estimated  rates  per  acre  of  the 
three  principal  nutrients  separately.    Table  17  gives  these  estimates  by 
regions  and  crops  in  terms  of  the  combined  quantities  of  N,    Po0,-  and 
K20.  2  5 

Highest  U.  S.  average  rates  per  acre  of  plant  nutrients  were  applied 
on  potatoes,  tobacco,  vegetables,  fruits  and  nuts,  pasture,  sugar  crops, 
and  cotton,  in  the  order  named.    Tobacco  received  a  higher  rate  of  ferti- 
lizer material  per  acre  than  did  potatoes  (table  12)  but  the  materials 
used  on  the  latter  crop  carry  a  higher  analysis. 
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The  rate  per  acre  of  plant  nutrients  applied  on  all  crops  taken 
together,    was  highest  in  the  Northeast  and  in  the  Pacific  regions.  There 
was  little  difference  in  the  rate  per  acre  between  these  two^  groups  of 
States.  Higher  analysis  materials  were  used  in  the  Pacific  region  as 
the  rate  of  materials  applied  per  acre  was  nearly  60  pounds  less  there 
than  in  the  Northeast.    Pasture  ranks  fifth  or  higher  in  terms  of  rate 
per  acre  of  plant  nutrients  applied  for  the  United  States  and  for  the 
Northeast,  Appalachian,  Delta,  and  Southern  Plains  regions. 


SUMMARY  OF  FERTILIZER  GRADES 

Grades  of  fertiliser  were  classified  in  order  to  simplify  the 
problem  of  indicating  the  frequency  of  use  of  those  fertilizers  that 
carry  different  percentages  of  the  three  principal  plant  nutrients  — 
nitrogen,  phosphoric  acid,  and  potash.    Main  classes  indicate  the  con- 
tent of  all  three  of  these  nutrients.    Then  subclasses  were  developed 
on  the  basis  of  nitrogen  content  (table  18) .    Thus  a  grade-class  of 
fertilizer  is  a  group  of  individual  grades  that  are  similar  with  respect 
to  content  of  nitrogen  and  of  total  plant  nutrients . 

Fertilizer  grades  carrying  k  percent  nitrogen  and  from  l6  to  20 
percent  total  plant  nutrients  were  more  commonly  applied  in  19^-7  than 
those  falling  within  any  other  grade-class  indicated. (table  19)  •  Straight 
nitrogen  materials  carrying  from  15  to  20  percent  nitrogen  were  second 
in  frequency  of  use. 

Although  only  about  one-third  of  all  individual  grades  enumerated 
are  included  in  the  different  grade  classes  in  table  19,  the  grades  not 
included  in  this  table  are  of  little  importance  quantitatively.  Approxi- 
mately ^50  grades  of  fertilizer  were  identified  in  the  survey.    The  25 
most  important  individual  grades,  based  on  the  frequency  of  their  enumer- 
ation, are  shown  in  table  20.    The  rank  of  individual  grades  based  on 
quantities  used  has  been  published  annually  since  19^3  by  the  Bureau  of 
Plant  Industry,  Soils  and  Agricultural  Engineering. 


SOURCE  OF  DATA  AND  METHODS 

The  schedule  for  the  April  19^8  enumerative  survey  conducted  by 
the  Bureau  of  Agricultural  Economics  included  a  section  for  collecting  data 
on  the  use  of  commercial  fertilizers  and  liming  materials  in  19^7 •  The 
kind  (analysis)  and  quantity  of  fertilizer  used  on  farms,  crops  fertilized, 
and  both  the  planted  and  fertilized  acres  of  each  crop  receiving  fertilizer 
on  fertilizer-using  farms,  were  recorded.    Data  were  also  obtained  as  to  the 
quantity  of  liming  materials  used  and  the  number  of  acres  of  cropland  and 
of  pasture  that  received  applications.    The  size  of  the  sample  is  shown  in 
the  tabulation  below,  and  the  grouping  of  States  used  in  developing  the 
estimates  by  regions,  is  shown  in  figure  1.    The  sample  was  not  designed 
to  furnish  estimates  by  individual  States. 
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Region  and  United  States  Number  of  usable  schedules 


Northeast 

1.705 

Corn  Belt  and  Lake  States 

3,023 

Appalachian 

1,770 

Southeast 

1.123 

Mississippi  Delta 

1,052 

Southern  Plains 

880 

Northern  Plains 

677 

Mountain 

711 

Pacific 

979 

United  States 

11,920 

Two  methods  of  expansion  of  the  survey  data  were  tested:  (l)  quantity 
per  acre  of  cropland  and  of  pasture  and  (2)  quantity  used  per  farm,  jj 
BAE  estimates  of  the  acreage  of  cropland  and  of  pasture  were  multiplied 
by  these  two  items,  respectively.    Use  of  the  second  item,  "quantity  per 
farm",  resulted  in  an  estimate  for  fertilizer  that  was  about  h  percent  les 
than  published  data.    Survey  data  for  fertilizer  were  therefore  used  as 
a  basis  for  estimating,  by  regions,  the  distribution  of  quantities  pre- 
viously published.  8/    In  the  case  of  lime,  this  procedure  resulted  in  an 
estimate  of  tonnage  used  that  exceeded  by  about  10  percent,  the  quantity 
reported  as  being  applied  under  the  Agricultural  Conservation  Program.  It 
has  generally  been  assumed  that  quantities  applied  under  this  program 
account  for  about  90  percent  of  the  total  used.    Therefore,  estimates  of 
the  use  of  lime  developed  on  the  basis  of  the  survey  were  accepted  for 
purposes  of  this  report. 

•  The  percentage  of  survey  farms  using  fertilizer  and  using  lime  on 
cropland  and  on  pasture  was  applied  to  unpublished  BAE  estimates  of  the 
number  of  farms  in  the  United  States  in  order  to  obtain  the  estimates  of 
the  total  number  of  farms  in  this  country  that  used  fertilizer  and  that 
used  lime  or  cropland  and  on  pasture  in  19*1-7  (table  l) . 

■Estimates  of  the  acreage  and  percentage  of  the  land  in  crops  ferti- 
lized were  developed  as  totals  of  corresponding  acreages  for  individual 
crops  (tables  8  and  9) •    Pasture  was  of  course  treated  separately  in  the 
same  way  as  an  individual  crop  (table  2). 

-In  the  case  of  lime,  the  percentages  that  crop  and  pasture  acreages 
limed  were  of  the  total  land  in  survey  farms,  were  applied  to  a  BAE  esti- 
mate of  all  farm  land,  in  estimating  the  acreage  of  crops  and  of  pasture 
limed  in  the  United  States,  in  19^7  (table  2). 


7/  Instructions  contained  in  special  memorandum  912  "Report  on  Examina 
tion  of  BAE  April  19^8  Sample"  were  followed  in  expanding  data  to  regional 
and  National  totals . 

8/   Agricultural  Statistics  19^9,  table  69^,  minus  gypsum  and  sulfur 
which  were  not  included  in  the  expanded  survey  data. 
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•The  survey  tonnages  of  fertilizer  and  of  lime  applied  on  pasture 
were  expressed  as  percentages  of  the  total  tonnages  respectively  on 
the  survey  farms.    In  the  case  of  fertilizer,  this  percentage  was  then 
applied  to  the  published  data  showing  farm  use  of  fertilizer  in  each 
region  in  order  to  calculate  the  tonnages  of  fertilizer  used  on  pasture 
in  the  United  States,  in  19^7  •    The  residuals,  then,  became  the  esti- 
mated tonnages  used  on  crops  (table  3)-    In  the  case  of  lime,  the 
calculated  tonnage  applied  on  cropland  and  on  pasture  was  used  as  the 
final  estimate  of  lime  consumption. 

Final  estimates  of  the  average  rates  of  application  of  fertilizer 
on  all  crops  and  on  pasture  shown  in  table  k  were  developed  after  esti- 
mating the  distribution  of  fertilizer  to  different  crops  (table  5)>  and 
estimating  the  acreage  of  these  crops  fertilized  as  shown  in  table  9. 
In  the  case  of  lime,  average  rates  of  application  per  acre  were  obtained 
1  by  dividing  total  tonnages  (table  3)  by  total  acreages  (table  2).  The 
final  estimated  rates  per  acre  for  lime  are  also  shown  in  table  k. 

Several  checks  were  used  in  the  process  of  developing  the  final 
estimates  of  tonnage  of  fertilizer  used  on  individual  crops,  rates  of 
application  per  acre,  and  acreages  fertilized.    Probably  the  most 
reliable  estimates,  developed  directly  from  survey  data,  were  those  of 
rates  per  acre  of  fertilizer  applied  on  the  different  crops.    These  data 
were  developed  directly  from  the  answers  of  the  respondents  as  to  quan- 
tities used  on  stated  acreages. 

The  most  direct  method  of  estimating  the  quantity  of  fertilizer 
used  on  each  crop,  by  regions,  was  first  to  divide  the  survey  tonnage 
used  on  that  crop  by  the  total  survey  tonnage,  to  derive  the  percentage 
of  the  survey  tonnage  that  was  used  on  each  crop.    These  percentages, 
multiplied  by  the  published  tonnage  of  fertilizer  used  on  farms,  gave 
one  set  of  estimates  of  the  tonnages  used  on  each  crop.    Another  approach 
explored  was  to  calculate  the  acreage  of  cropland  on  the  survey  farms 
(not  given)  by  multiplying  the  acreage  of  land  in  farms  (given)  by  BAE 
estimates  of  the  percentage  of  land  in  farms  that  was  represented  by 
cropland.    Then  the  survey  acreage  of  each  crop  fertilized  was  calculated 
as  a  percentage  of  this  estimated  acreage  of  cropland,  by  regions.  These 
percentages,  multiplied  by  the  BAE  estimates  of  cropland  in  each  region, 
gave  an  estimate  of  the  acreage  of  each  crop  fertilized.    This  estimated 
acreage,  multiplied  by  the  rate  of  application  per  acre  as  derived  from 
the  survey,  gave  another  estimate  of  the  tonnage  of  fertilizer! used  on 
each  crop.    No  data  were  available  from  the  survey,  as  to  the  total 
acreage  of  the  different  crops    on  farms  not  using  fertilizer  in  19^7* 
so  it  was  not  possible  to  calculate  directly,  for  each  crop,  an  estimate 
of  the  percentage  of  its  acreage  that  received  applications . 

Using  the  different  estimates  of  tonnages  used  on  individual  crops 
and  of  the  acreages  of  these  crops  fertilized,  in  conjunction  with  the 
calculated  rates  per  acre  derived  from  the  survey,  it  was  possible  through 
use  of  judgments  based  on  observation  and  experience,  to  develop  final 
estimates  within  the  limits  set  by  the  fixed  tonnages  of  fertilizer  by 
regions,  as  shown  by  published  data.    The  various  final  estimates  by  crops 
and  regions;   (1)  tonnages  of  fertilizer  applied,  (2)  rates  per  acre,  and 
(3)  acreage  and  percentage  of  acreage  fertilized  were  thus  adjusted 
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simultaneously  to  agree  with  published  tonnage  data  by  crops  and  regions 
and  to  conform  to  informed  judgments  as  to  rates  per  acre  and  percentages 
of  acreages  fertilized.    Major  adjustments  were  required  in  relatively 
few  cases,  particularly  with  reference  to  rates  per  acre. 

In  estimating  the  application  of  plant  nutrients  (N,  P2°5>  K^O) 

by  crops  and  regions,  a  determination  was  made  of  the  percentage  of  the 
total  tonnage  used  on  each  crop,  that  was  accounted  for  by  each  grade- 
class  of  fertilizer.    This  percentage  applied  to  the  total  quantity  of 
fertilizer  used  on  a  particular  crop  (table  5)  gave  the  estimated 
quantities  of  fertilizer  of  each  grades-class  which  were  applied  oh  that 
crop  in  the  region.  These  quantities  multiplied  by  the  percentage  of  N, 
of  ?2®5'  and  °^  K2°'  resPec"fcively,  in  the  representative  grade  for  each 
grade-class  gave  the  estimated  quantities  of  each  of  these  plant  nutrients 
in  each  grade-class  applied  to  that  crop.    Estimates  of  the  total  plant 
nutrients  applied  to  each  crop  were  then  developed  by  adding  the  esti- 
mates of  N,  of  PgO-,    and  of  K  0,  respectively  contained  in  each  grade- 
class  of  fertilizer  applied  to  that  crop. 


Table  18.-  Grade  classes  of  fertilizer  based  on  percentage  content 
of  total  plant  nutrients  and  of  nitrogen  l/ 


Main  classes 

Sub-classes 

:         Total  nutrient  : 

Nitrogen 

Number 

:  content 

,  Letter 

content 

:              Percent  i 

Percent 

1 

: .            Under  10 

:  A 

Under  2 

2 

:             10  to  15 

:  B 

:  2 

3 

:              16  to  20 

■  C 

:  3 

h 

:              21  to  25 

D 

h 

5" 

:             26  to  30 

E 

5 

6 

31  to  35 

F 

:          6  to  9 

7 

36  to  kO 

G 

10  to  Ik 

8 

:             kl  to  45 

H 

:         15  to  20 

9 

KG  to  50 

:  I 

21  to  30 

10  : 

51  to  55 

J 

:         31  to  U5 

11 

56  to  60 

K 

h6  to  65 

12 

6l  and  over 

:  L 

:         66  and  over 

1/  Any  sub-class  may  be  associated  with  any  main-class  within  the 
limits  of  total  nutrient  content  of  the  main-class. 
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Table  19.-  Relative  frequency  of  use  of  different  grade-classes 

of  fertilizer 


Classes  with  content  of: 


All  nutrients 


Most  common,  or 
representative 
grade  within 
each grade -class 


Percent 

Percent 

Percent 

100 

:  *■      16  to  20 

k 

k 

- 

12 

- 

k 

63 

: •      16  to  20 

15  to  20 

16 

- 

0 

0 

62 

16  to  20 

'  2 

2 

- 

12 

- 

6 

55 

16  to  20 

0 

0 

- 

20 

- 

0 

50 

16  to  20 

3 

3 

- 

9 

- 

6 

k6  '. 

16  to  20 

5 

5 

10 

5 

k2 

21  to  25 

3 

3 

12 

6 

30  : 

16  to  20 

6  to  9 

6 

8 

25 

21  to  25 

h 

1+ 

10 

7 

23  : 

26  to  30 

3 

3 

12 

12 

19  : 

31  to  35 

31  to  35 

32 

0 

0 

l/  Most  frequently  used  grade  class  =  100. 
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Table  20.-  Individual  grades  of  fertilizer  ranked  according  to 
frequency  of  use,  United  States ,  19^+7 


Rank 

:  Fertilizer 

Relative  frequency  1/ 
'  

1 

:  2 

m 

12 

6 

:  100 

2 

:  16 

- 

0 

- 

0 

:  9k 

3 

»  )i 

Ld 

:  72 

h 

:  0 

20 

0 

:  71 

5 

:  3 

_ 

9 

_ 

6 

:  69 

6 

:  5 

_ 

10 

_ 

5 

i  61+ 

7 

:  3 

12 

- 

6 

:  53 

8 

10 

o 

:  38 

a 

3 

12 

12 

:  30 

10 

:  k 

:8 

6 

:  25 

11 

32 

- 

0 

- 

0 

:  25 

12  : 

5 

- 

10 

- 

10 

:  23 

13 

O 

o 

Jl 

21 

Ik  : 

6 

8 

6 

19 

15 

0 

18 

_ 

0 

:  16 

16  : 

10 

7 

16 

17  : 

- 

8 

- 

i*-  : 

11 

18  : 

5 

8 

7  : 

10 

19  : 

0 

12 

12  : 

10 

20  : 

0 

ll* 

7 

10 

21  : 

1+ 

12 

8  ! 

8 

22 

k 

8 

8  ; 

8 

23  : 

k 

3 

12  : 

8 

2k  : 

k 

10 

k  : 

7 

25  : 

20 

0 

0  : 

7 

l/  Most  frequently  used  grade  s  100. 
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